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Abstract

Obsidian is widely recognized as one of the eatliest commodities involved in long-distance exchange net-
works in prehistoric societies. Due to its distinctive geochemical composition and restricted geological
distribution, obsidian has long served as a key material for reconstructing ancient trade routes and inter-
action spheres. Although provenance studies of obsidian artifacts have been extensively conducted across
Western Asia, Europe, and the Caucasus, research focusing on the Iranian Plateau_particularly southeast-
ern Iran_remains limited. This study presents the first systematic chemical characterization of obsidian
artifacts recovered from the Proto-Elamite settlement of Tal-i Iblis, located in the Bardsir region of Ker-
man Province, dating to the late fourth millennium BCE. Using portable X-ray fluorescence (pXRF) spec-
troscopy, a series of obsidian artifacts were analyzed to identify their elemental composition and potential
geological sources. The analytical results indicate strong compositional affinities between the Tal-i Iblis
obsidian assemblage and obsidian sources located in the Nemrut Dag region north of Lake Van in south-
eastern Anatolia. These findings provide direct evidence for long-distance procurement of obsidian and
suggest the active involvement of Proto-Elamite communities in interregional exchange networks linking
southeastern Iran with Anatolia. The results contribute to broader discussions on mobility, material circu-

lation, and the economic foundations of Proto-Elamite societies duting the late fourth millennium BCE.
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Obsidian, a naturally occurring volcanic glass, has long oc-
cupied a central position in archaeological research on prehistoric
exchange systems due to its sharp flaking properties and visually
distinctive appearance. More importantly, the limited number of
primary obsidian sources and their geochemically traceable signa-
tures make obsidian an ideal material for reconstructing long-dis-
tance trade networks and patterns of interregional interaction. For
several decades, provenance studies of obsidian artifacts have pro-
vided critical insights into mobility, economic organization, and
social connectivity in prehistoric societies across Africa, Europe,

and Western Asia. In Western Asia, major obsidian sources are

concentrated primarily in the Caucasus and eastern Anatolia, par-
ticularly in regions surrounding Lake Van. From the Neolithic on-
ward, obsidian from these areas was widely distributed across
Mesopotamia, the Levant, and parts of the Iranian Plateau. North-
western Iran, due to its geographical proximity to Anatolian and
Caucasian sources, displays abundant evidence for obsidian use
from the Neolithic through the Bronze Age. In contrast, south-
eastern Iran lies at a considerable distance from these primary
sources, and obsidian artifacts are generally recovered in limited
quantities. Despite the archaeological significance of southeastern

Iran during the late fourth millennium BCE_especially in relation
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to the emergence of Proto-Elamite administrative systems_sys-
tematic studies on obsidian procurement and circulation in this
region remain scarce. Although obsidian artifacts have been re-
ported from sites such as Tepe Yahya, Shahr-e Sokhta, Konar San-
dal, and Tal-i Iblis, their chemical characterization and provenance
have rarely been addressed. This gap limits our understanding of
long-distance exchange mechanisms and the role of Proto-Elam-
ite communities in broader interregional networks. The present
study addresses this issue through a chemical characterization of
obsidian artifacts from Tal-i Iblis, aiming to identify their geolog-
ical sources and assess the implications for exchange networks

during the late fourth millennium BCE.

Methodology

The obsidian artifacts analyzed in this study were recovered
from stratified Proto-Elamite contexts at Tal-i Iblis, a well-known
archaeological site located in the Bardsir region of Kerman Prov-
ince. The site occupies a strategic position within southeastern
Iran and has yielded evidence for eatly metallurgy, administrative
practices, and long-distance interactions during the Chalcolithic
Period. A total of selected obsidian artifacts, including flakes and
tool fragments, were subjected to non-destructive chemical analy-
sis using portable X-ray fluorescence (pXRF) spectroscopy. This
method was chosen due to its effectiveness in identifying major
and trace elements in obsidian while preserving the integrity of the
artifacts. The analyses focused on elements commonly used for
obsidian provenance studies, including iron (Fe), manganese
(Mn), rubidium (Rb), strontium (St), zirconium (Zr), and yttrium
(Y). The pXRF measurements were conducted under controlled
conditions, with multiple readings taken from each artifact to en-
sure analytical reliability. The resulting elemental data were then
compared with published geochemical datasets from known ob-
sidian sources in Anatolia and the Caucasus. Particular emphasis
was placed on distinguishing between chemically similar source

groups through multivariate comparison.

Results

The pXRF analyses reveal a high degree of compositional
consistency among the obsidian artifacts recovered from Tal-i Ib-
lis. The elemental signatures are characterized by elevated levels
of rubidium and zirconium, coupled with relatively low strontium
values_features commonly associated with obsidian sources in
eastern Anatolia. Comparative analysis indicates a strong geo-
chemical correspondence between the Tal-i Iblis obsidian assem-
blage and obsidian sources from the Nemrut Dag region, located
north of Lake Van in southeastern Turkey. The elemental profiles
of the analyzed artifacts fall well within the compositional range
documented for this source area, distinguishing them from Cau-
casian and other Anatolian obsidian groups. The results demon-
strate that the obsidian artifacts used at Tal-i Iblis were not derived

from local or regional sources but were instead transported over

distances exceeding several hundred kilometers. This finding con-
firms the presence of long-distance exchange networks linking
southeastern Iran with eastern Anatolia during the late fourth mil-
lennium BCE.

Discussion

The identification of Nemrut Dag obsidian at Tal-i Iblis has
significant implications for understanding the nature of Proto-
Elamite exchange systems. The procurement of obsidian from
eastern Anatolia implies not only long-distance movement of ma-
terials but also the existence of sustained interaction routes and
intermediary networks facilitating such exchanges. The limited
quantity of obsidian artifacts at Tal-i Iblis suggests that obsidian
was not a staple raw material in southeastern Iran but rather a val-
ued non-local resource. Its presence within Proto-Elamite con-
texts may reflect symbolic, functional, or status-related dimen-
sions of material use. Moreover, the integration of Anatolian ob-
sidian into Proto-Elamite settlements points to the participation
of southeastern Iran in broader intetregional economic systems
extending beyond Mesopotamia. These findings align with emerg-
ing evidence indicating that Proto-Elamite societies were not pe-
ripheral recipients of external influences but active agents in shap-
ing exchange networks across Western Asia. The circulation of
obsidian may have paralleled the movement of other commodi-
ties, technological knowledge, and administrative practices during

this transformative period.

Conclusion

This study provides the first chemical characterization of
obsidian artifacts from the Proto-Elamite settlement of Tal-i
Iblis in southeastern Iran. Through pXRF analysis, the obsidian
assemblage has been confidently linked to sources in the Nemrut
Dag region of eastern Anatolia, demonstrating long-distance
procurement during the late fourth millennium BCE. The results
highlight the active role of Proto-Elamite communities in
interregional exchange networks and underscore the importance
of southeastern Iran within broader systems of material
circulation in Western Asia. Future research integrating larger
datasets and complementary analytical techniques will further
refine our understanding of obsidian trade and its socio-
economic implications during the emergence of early complex
societies.
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